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SECTION 1. GENERAL INFORMATION

1.1 BACKGROUND

Technologies under development for the detection and discrimination of unexploded
ordnance (UXO) require testing so that their performance can be characterized. To that end,
Standardized Test Sites have been developed at Aberdeen Proving Ground (APG), Maryland and
U.S. Army Yuma Proving Ground (YPG), Arizona. These test sites provide a diversity of
geology, climate, terrain, and weather as well as diversity in ordnance and clutter. Testing at
these sites is independently administered and analyzed by the government for the purposes of
characterizing technologies, tracking performance with system development, comparing
performance of different systems, and comparing performance in different environments.

The Standardized UXO Technology Demonstration Site Program is a multi-agency
program spearheaded by the U.S. Army Environmental Center (AEC). The U.S. Army Aberdeen
Test Center (ATC) and the U.S. Army Corps of Engineers Engineering Research and
Development Center (ERDC) provide programmatic support. The program is being funded and
supported by the Environmental Security Technology Certification Program (ESTCP), the
Strategic Environmental Research and Development Program (SERDP) and the Army
Environmental Quality Technology Program (EQT).

1.2 SCORING OBJECTIVES

The objective in the Standardized UXO Technology Demonstration Site Program is to
evaluate the detection and discrimination capabilities of a given technology under various field
and soil conditions. Inert munitions and clutter items are positioned in various orientations and
depths in the ground.

The evaluation objectives are as follows:

a. To determine detection and discrimination effectiveness under realistic scenarios that
vary targets, geology, clutter, topography, and vegetation.

b. To determine cost, time, and manpower requirements to operate the technology.

c. To determine demonstrator's ability to analyze survey data in a timely manner and
provide prioritized "Target Lists" with associated confidence levels.

d. To provide independent site management to enable the collection of high quality,

ground-truth, geo-referenced data for post-demonstration analysis.

1.2.1 Scorine Methodology

a. The scoring of the demonstrator's performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
the probability of detection (Pd) and the false alarms are reported as receiver-operating
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characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pfp), and those that do not
correspond to any known item, termed background alarms.

b. The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the open
field RESPONSE STAGE, the demonstrator provides the scoring committee with the field
location and signal strength of all anomalies that the demonstrator has deemed sufficient to
warrant further investigation and/or processing as potential emplaced ordnance items. This list is
generated with minimal processing and will only include signals that are above the system noise
level.

c. The DISCRIMINATION STAGE evaluates the demonstrator's ability to correctly
identify ordnance as such and to reject clutter. For the same field locations as in the RESPONSE
STAGE anomaly list, the DISCRIMINATION STAGE list contains the output of the algorithms
applied in the discrimination-stage processing. This list is prioritized based on the demonstrator's
determination that an anomaly location is likely to contain ordnance. Thus, higher output values
are indicative of higher confidence that an ordnance item is present at the specified location. For
digital signal processing, priority ranking is based on algorithm output. For other discrimination
approaches, priority ranking is based on human (subjective) judgment. The demonstrator also
specifies the threshold in the prioritized ranking that provides optimum performance termed the
Discrimination Stage Threshold (i.e. that is expected to retain all detected ordnance and reject the
maximum amount of clutter).

d. The demonstrator is also scored on EFFICIENCY and REJECTION RATIO, which
measure the effectiveness of the discrimination stage processing. The goal of discrimination is
to retain the greatest number of ordnance detections from the anomaly list, while rejecting the
maximum number of anomalies arising from non-ordnance items. EFFICIENCY measures the
fraction of detected ordnance retained after discrimination, while the REJECTION RATIO
measures the fraction of false alarms rejected. Both measures are defined relative to the entire
response stage anomaly list, i.e., the maximum ordnance detectable by the sensor and its
accompanying false positive rate or background alarm rate.

e. Based on configuration of the ground truth at the standardized sites and the defined
scoring methodology, there exists the possibility of having anomalies within overlapping halos
and/or multiple anomalies within halos. In these cases, the following scoring logic is
implemented:

(1) In situations where multiple anomalies exist within a single Rhalo, the anomaly with
the strongest response or highest ranking will be assigned to that particular ground truth item.

(2) For overlapping Rhalo situations, ordnance has precedence over clutter. The Anomaly
with the strongest response or highest ranking that is closest to the center of a particular ground
truth item gets assigned to that item. Remaining anomalies are retained until all matching is
complete.
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(3) Anomalies located within any Rhalo that do not get associated with a particular ground
truth item are thrown out and are not considered in the analysis.

f. All scoring factors are generated utilizing the Standardized UXO Probability and Plot
Program, version 3.1.1.

1.2.2 Scoring Factors

Factors to be measured and evaluated as part of this demonstration include:

a. Response Stage ROC curves:

(1) Probability of Detection (Pdr').

(2) Probability of False Positive (Pfp'r).

(3) Background Alarm Rate (BARr') or Probability of Background Alarm (PBAres).

b. Discrimination Stage ROC curves:

(1) Probability of Detection (pddisc).

(2) Probability of False Positive (Pfpdisc).

(3) Background Alarm Rate (BAR disc) or Probability of Background Alarm (PBA disc).

c. Metrics:

(1) Efficiency (E).

(2) False Positive Rejection Rate (Rfp).

(3) Background Alarm Rejection Rate (RBA).

d. Other:

(1) Probability of Detection by Size and Depth.

(2) Classification by type (i.e., 20-, 40-, 105-mm, etc.).

(3) Location accuracy.

(4) Equipment setup, calibration time and corresponding man-hour requirements.

(5) Survey time and corresponding man-hour requirements.
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(6) Reacquisition/resurvey time and man-hour requirements (if any).

(7) Downtime due to system malfunctions and maintenance requirements.

1.3 STANDARD AND NONSTANDARD INERT ORDNANCE TARGETS

The standard and nonstandard ordnance items emplaced in the test areas are listed in
Table 1. Standardized targets are members of a set of specific ordnance items that have identical
properties to all other items in the set (caliber, configuration, size, weight, aspect ratio, material,
filler, magnetic remanence, and nomenclature). Nonstandard targets are inert ordnance items
having properties that differ from those in the set of standardized targets.

TABLE 1. INERT ORDNANCE TARGETS

Standard Type Nonstandard (NS)
20-mm Projectile M55 20-mm Projectile M55

20-mm Projectile M97
40-mm Grenades M385 40-mm Grenades M385
40-mm Projectile MKII Bodies 40-mm Projectile M813
BDU-28 Submunition
BLU-26 Submunition
M42 Submunition
57-mm Projectile APC M86
60-mm Mortar M49A3 60-mm Mortar (JPG)

60-mm Mortar M49
2.75-inch Rocket M230 2.75-inch Rocket M230

2.75-inch Rocket XM229
MK 118 ROCKEYE
81-mm Mortar M374 81-mm Mortar (JPG)

81-mm Mortar M374
105-mm high-explosive antitank

(HEAT) Rounds M456
105-mm Projectile M60 105-mm Projectile M60
155-mm Projectile M483A1 155-mm Projectile M483A
___ 500-lb Bomb

JPG = Jefferson Proving Ground

4



SECTION 2. DEMONSTRATION

2.1 DEMONSTRATOR INFORMATION

2.1.1 Demonstrator Point of Contact (POC) and Address

POC: Peter Clark
011 617 3862 2588
pclark@g-tek.biz

Address: G-TEK Australia PTY Limited
3/10 Hudson Rd,
ALBION QLD 4010 Australia

2.1.2 System Description (provided by demonstrator)

a. Sensor System Description. The man portable TM-5 electromagnetic unit (EMU)
consists of the following components:

Item Manufacturer Model
Magnetometer control module G-TEK TM-5 EMU MPX
Multi-period, transient electromagnetic (EM) sensors Minelab Electronics F1B2
DGPS (digital Global Positioning System) Ashtech Z-Extreme
Odometer G-TEK TM-4D

The TM-5 EMU detector system may be configured with one or two sensors measuring the
transient EM response. In the application proposed, two sensors will be mounted in an array,
oriented perpendicular to the survey direction and delivering a 1.2-meter swath width. In the
dual-sensor mode, the TM-5 EMU is operated by a single person (fig. 1).

The TM-5 EMU interfaces with both industry standard real-time kinematic (RTK) DGPS
and proprietary cotton thread based odometer systems, providing versatile positioning adaptable
to varied terrain and vegetation conditions. The TM-5 EMU has been successfully used for over
5 years. The odometer remains the positioning technology of choice in adverse terrains; DGPS
is preferred in open environments. Combined, they meet the requirements of most situations.

The TM-5 EMU user interface provides a continuous set of data quality monitors. Audio
and graphic displays and alarms monitor sensor signal quality and position data quality. A key
attribute of the TM-5 EMU is its virtual immunity to hot rocks.

S



Figure 1. Demonstrator's system, TM-5 EMU (dual-sensor).

Prior to performing a survey, the TM-5 EMU undergoes the following three procedures,
taking 5 minutes to complete all three: (1) Sensor pulse repetition frequency is swept over about
100 Hz, centered at 1200 Hz, to select the frequency corresponding to the lowest receiver
root mean square (RMS) noise level, in order to minimize radio frequency (RF) interference.
(2) Sensors are ground balanced to compute ground response parameters that are stored in
memory so that the ground response may then be subtracted from the received signal in real-
time. (3) A control source known as an EMUlator is used check that sensor signal levels are
within specification.

The sensors are a monocoil acting as both transmitter and receiver, operated as a vertical
magnetic dipole, with 16 turns, a diameter of 18 inches, inductance of 300 piH, and resistance of
0.7 Q. During surveying, the sensor coil height is maintained at an elevation of 100 mm, with the
minimum hazards of electromagnetic radiation to ordnance (HERO) safe operating height
calculated to be 10 cm above ground.

The transmitted waveform consists of two different length pulses (2 0-As, 3.3-A and 50-ts,
830-mA), repeated at the rate of approximately 1200 Hz. The peak pulse amplitudes are based
on an application of 5 volts, and at turnoff, the pulses ramp to zero in about 2 to 4 Pts
(corresponding to the self-induced electromagnetic force (EMF) clipped to 187 volts). The
theoretical bandwidth of about 500 kHz reduces to about 300 kHz after the addition of amplifiers
and integrators. The detector is based on synchronous demodulation, sampling the secondary
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field decays over narrow integration gates. After subtracting the ground response and digitizing
at approximately 60 Hz, the output is decimated to 32 samples per second that are recorded with
a DGPS position at a >1-Hz rate. Amplifier gains are adjusted to provide digital output between
+ 4096 units such that background noise is set to +1 to 2 units. A low pass filter is applied at
periodic intervals to reset the background signal to a zero mean. During a traverse, this filter is
switched out so that the filter does not attenuate target responses, and the drift is removed from
the digital record in post-processing with a high-pass filter.

b. Positioning System Description. G-TEK proposed using a combination of the
following survey/navigation technologies:

Item Manufacturer Model
DGPS Ashtech Z-Extreme
Odometer G-TEK TM-4D
Polychain PEKO looM
Sighters Various Generic traffic cones; wooden dowels and flagging.

The TM-5 EMU detector system interfaces with both industry standard RTK DGPS and
proprietary cotton thread based odometer systems, providing versatile time or position-based
positioning that is adaptable to varied terrain and vegetation conditions. In both cases, where
UXO detection standards of survey coverage are required, G-TEK operators use a pre-
established control grid and visual sighters for straight-line navigation, and the DGPS or
odometer for data positioning only.

2.1.2.1 Using DGPS in the Open Area. DGPS is the technology of choice in situations where
satellite coverage is reliable. In this case, any of the industry standard RTK systems (with the
precise 1-pulse-per-second facility) may be used, although in this program we propose using the
Ashtech Z-Extreme system (with NovAtel RT-2 as a backup). The preference is to establish a
Global Positioning System (GPS) base station on a monument that is within 1 km of the survey
area and to use a radio link to the roving GPS receiver. In the roving instrumentation, sensor
data are merged, synchronized with the transformed DGPS positions, and recorded. In this way,
sensor data are positioned with an accuracy of better than 5 cm. Prior to commencing the
survey, the roving GPS is located at a known reference to confirm the integrity of the system and
transformations used. The real-time DGPS will be used to establish a control grid using
non-metallic pegs at intervals appropriate to the level of visibility. At YPG a control line
interval of 25 or 50 meters is anticipated. The non-metallic polychains will then be laid as
control lines, perpendicular to the proposed survey direction. Visual sighters will be located
along the first survey line and used as a visual aid to navigation. As each sighter is reached, it
will be moved 0.8 meters laterally to the position of the return survey line.

2.1.2.2 Using the Odometer in the Wooded Area. The control grid setup combines the use of
DGPS and cotton odometer survey techniques. Navigation is done the same as described above.
However, 5 meters before the commencement of each new transect, the cotton thread is tied to
either vegetation or a small peg anchored to the ground. When each control line is reached, a
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distance mark is recorded in the TM-5 EMU prior to moving the cone. At the completion of
each survey grid section, the cotton is gathered and removed from the site. In
post-processing, linear error distribution delivers positional accuracy that is typically less than
0.1 percent of the distance between control lines (0.1 percent of 25 meters delivers 2.5 cm
accuracy in this case). Because the odometer is used in more adverse terrain, including forests,
protocols have been developed using the electronic notepad facility of the TM-5 EMU for
recording the location of obstacles (e.g., trees) and the direction taken around them. If a UXO is
detected close to a tree, the validation team will know which side of the tree to search.
Experience over many years surveying in forested conditions has indicated that an rms target
position error of less than 30 mm can be anticipated with the greatest errors occurring where
obstacles are circumvented. These errors are not cumulative and are comparable with the
interpreted target position errors achieved using DGPS.

2.1.3 Data Processing Description (provided by demonstrator)

a. Data Processing. The data will be processed in the following sequence (the software
used at each step is noted in square brackets):

b. Data Acquisition.

(1) Up to two sensors of two-channel EM data will be recorded at 32 Hz in DGPS mode
and at 5 cm in cotton odometer distance-mode [G-TEK's EMUDAS field data acquisition
software].

(2) The GPS positions (at no less than 1 Hz) will be transformed in real-time into the
required coordinate system [G-TEK's EMUDAS field data acquisition software].

(3) In cotton odometer mode, the precise vertices of the survey boundary and control lines
are measured with the RTK-DGPS and entered into the TM-5 EMU EM. The operator will be
responsible for activating the start and stop button for each line [G-TEK's EMUDAS].

(4) The GPS and EM data will be merged on the 32-Hz time-base in real-time. Drift
corrections will then be applied [EMUDAS]. In distance-mode no merging is required.

(5) The data will automatically be assigned unique line-numbers during the data
acquisition. The data will be indexed by these line-numbers during the line-based processing
(i.e., up to the grid stage). Extraneous data will be either automatically or manually flagged as
not required.

(6) The positions of the individual sensors will be calculated from the precisely measured
sensor-GPS antenna offsets and the instantaneous track direction of the array. These individual
sensor track positions will be referenced as sublines 1 to 2. In distance-mode this stage is
automated [G-TEK's EMUDAS].

(7) All data will be transferred from the field device to the processing computer, and a

Field Data Sheet will be completed by each crew leader (attachment A, DID OE-005-05.01).

8



c. Post-Processing by the Processing Geophysicist.

(1) The GPS track will be checked, edited, and smoothed, as required [Geosoft]. For
cotton positioning, the distance recorded by the precise electronic odometer will be compared to
the expected known length of each line [G-TEK's distance-based processing software].

(2) The EM data will then be automatically and manually scanned for the removal of
invalid data [Geosoft].

(3) The raw data will be exported to Geosoft American Standard Code for Information
Interchange (ASCII) XYZ format (with line reference headers and column labels) complying
with the raw data submittal guidelines on the Standardized UXO Technology Demonstration
Site-Submission for Scoring Web site. The data will then be written to compact disc (CD) for
submission [Geosoft].

(4) The data will then be refiducialled to a distance-base of no greater than 0.05 meter to
facilitate band-pass filtering to reduce effects with wavelengths determined to be inconsistent
with the target anomalies (e.g., radio interference) [Geosoft-G-TEK's Geosoft executable
(GXs)].

(5) Both channels of data will then be gridded to a square mesh no greater than 0.05 meter,
using minimum curvature gridding with a maximum tension of 1 and using the Geosoft FLOAT
grid format [Geosoft].

(6) Both channels of gridded data will then be loaded into the viewing and interpretation
software for semiautomated interpretation. This process involves the automatic selection of
positive and negative maximums and determining which amplitudes exceed the interpretation
thresholds. These selections are then manually checked and amended. Parameters from the
selected anomalies (from both channels) are then determined for use in an automated rule-based
discrimination procedure. Use will be made of the ground-truth data from the calibration lane to
fine-tune the discrimination settings. This will then provide the basis for the discrimination
classification and prioritization in the submittal [G-TEK's MagSys].

(7) The information on the selected anomalies (processed data) will then be imported into
a Microsoft (MS) Excel spreadsheet for formatting for presentation as a dig sheet based on the
template attachment C, DID OE-005-05.01, and written to CD for submittal [G-TEK's
EODReporter MS Excel macro].

(8) The dig sheet data (processed data) will also be reformatted to comply with the
Processed Data Submittal guidelines on the Standardized UXO Technology Demonstration
Site-Submission for Scoring Web site. The data will then be written to a CD for submission
[MS Excel].

(9) The color contour, processed EM grid-image, with selected anomalies marked, will be
presented based on the map template attachment D, DID OE-005-05.01, also on a CD [Geosoft].
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d. Data processing during interrogation (Blind Test Grid). Anomaly parameters such as
peak amplitude and width at half-amplitude in the north-south and east-west directions will be
captured. These parameters will then be used in a rule based discrimination system for the
discrimination classification and prioritization in the submittal [G-TEK's EODReporter].

2.1.4 Data Submission Format

Data were submitted for scoring in accordance with data submission protocols outlined in
the Standardized UXO Technology Demonstration Site Handbook. These submitted data are not
included in this report in order to protect ground truth information.

2.1.5 Demonstrator Ouality Assurance (OA) and Ouality Control (OC) (provided by
demonstrator)

G-TEK will perform QC steps and tests using the DID OE-005-05.02 with the following
QC test frequency:

Test Power Day Start Repeat LastDescription On andFirst Day Two Grid Lines
Equipment 5 min

warm-up
Record sensor X

offsets
Personnel test X
Vibration test X
Static and spike 3 min/1 min/

test 3 min
Six-line test X
Repeat lines X
Visit survey X

point

Equipment/Electronics Warm-up for 5 Minutes: Allows for thermal stabilization of
electronics.

Record Relative Sensor Position (Criteria: 1-cm Accuracy): Documents relative navigation and
sensor offsets, detector separation, and detector heights above the ground surface.

Personnel Test (Criteria <10 EMU at 10 cm from Sensors): Ensures that survey personnel
have removed all potential metallic interference sources from their bodies.

Shake Test (< Criteria 10 EMU): Identifies and repairs or replaces shorting cables and broken
pin-outs on connectors. With the instrument held in a static position and collecting data, cables
are shaken to test for shorts and broken pin-outs. Repaired or replaced cables are rigorously
retested before use.
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Static Background and Static Standard Response (Spike) Test (Criteria: 10 EMU): Quantifies
instrument background readings and electronic drift, locates potential interference spikes, and
determines impulse response and repeatability of the instrument to a standard item. Reviews in
real time.

Six-Line Test (Criteria: Repeatability of Response Amplitude +20 percent, Positional Accuracy
+20 cm): Documents latency, heading effects, repeatability of response amplitude, and
positional accuracy. The test line will be well marked to facilitate data collection over the exact
same line each time the test is performed. Background response over the test line is established
in Lines 1 and 2. A standard test item, such as a steel trailer hitch ball, will be used for Lines 3
through 6.

Visit Survey Point (Criteria: +25 cm): Checks that GPS base location and transformations are
correct.

Repeat Last Two Lines of Each Grid (Criteria: Repeatability of Response Amplitude
+20 percent, Positional Accuracy ±20 cm): Determines positional and geophysical data
repeatability.

TM-5 EMU Calibration (Criteria: >250 EMU): By the use of a calibration device known as an
"EMUlator" (developed by G-TEK for the purpose of establishing the integrity of the
TM-5 EMU), the EMUlator is placed touching the rim of the sensor coil and data are recorded
for a period of 60 seconds. The EMUlator delivers a controlled response to the excitation
transmitted by the TM-5 EMU.

Sensor Elevation: The TM-5 EMU will be operated at a low but uniform elevation. To help the
operator achieve this, a piece of non-conductive tape will be attached to the back of the coil such
that it hangs 10 cm. The operator will then maintain the end of the tape just touching the ground
(or where he judges the ground to be below the grass cover). Higher elevations due to vegetation
will be noted.

Data Processing: A second geophysicist will check the data processing and interpretation. All
intermediate processing stages of the data will be retained in meaningfully named columns
within GEOSOFT for this purpose. All data will be backed up daily.

For QA measures, the data collected during the pre-survey QC checks will be processed,
documented, and checked by the Data Processing Geophysicist to ensure that the entire system
will provide the quality to achieve the desired outcome of detecting and correctly discriminating
the UXO items down to their specified depth as determined by the site conditions. The RTK-
DGPSs have a quoted accuracy of 2.0 cm + 0.1 mm/(km to the base station) Central Error
Probability (CEP) in dynamic mode. In practice, however, assuming a consistent differential
correction of 1 per second and a baseline less than 2 km, the worst case absolute accuracy will be
+5.0 cm with a typical accuracy of +2.5 cm. Synchronization errors between the EM detector
and the GPS will be reduced by calibration down to the resolution of the sampling rate of
0.03 second. In sloping terrain, there will be an additional error when the GPS antennae pole
varies from the vertical.
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In the forested areas, an electronic cotton odometer system will be used to track the
sensors' positions along the line. This system has an inherent along-line accuracy of <1 percent
and a resolution of 5 cm. However, when the start and end positions are known, this error is
reduced to <0.2 percent of the distance between known points. In this case control lines at not
greater than 25 m intervals are proposed, giving an accuracy of + 5 cm.

Estimated Accuracy of the Navigation System: The primary navigation method will use
accurately placed sighters along control lines. The operators must then keep at least two sighters
in line with the center point of the sensor array. This navigation technique will be used with both
the cotton and GPS position tracking systems. The advantage of this navigation system is its
simplicity and applicability to difficult situations. Its accuracy depends on the accuracy of the
pegged grid and the diligence of the operators. The anticipated typical across-line error is
+10 cm. The effective swath width of the 2-sensor array will be 1.2 m. The nominal lane
spacing of 1.0 m will allow for cross-line navigation variations.

QA of Positioning: The GEOSOFT Department of Defense (DoD) UXO QA system will be
used to report on "Line Coverage Comparison." This report will allow the quantification of the
data positioning on a line basis. Lines that fail will trigger "Re-Do" orders to Field Crew
Leaders.

QA of Sensor Data Quality: The quality of each subline of data will be quantified as the largest
distance with consecutive invalid sensor data. If a subline fails the criteria, a Re-Do order will be
triggered. The magnetometer base station will be subjected to a similar quality quantification
and recording process.

QA Based on a Two Traverse Resurvey: The sensor data and interpretation will be compared to
the original, and the whole-system repeatability will be reported for QA.

QA of Data Processing: During data processing, the software will automatically correlate the
dates and times of the various data streams. A second QC geophysicist will check the quality of
the raw data, selected processing parameters, interpretation parameters, and final gridded data.
QA of the interpretation will then be provided by checking each grid of data for missed
anomalies. The QC geophysicist can then add but not delete more anomalies. The QC
geophysicist will then repeat the discrimination process on 10 percent of the anomalies and
compare the results. This process will ensure the quality of the final prioritized dig sheet result,
which will allow the generation of a quantified ensured depth of detection versus caliber graph.

QA of Reacquisition and Validation: After anomaly validation entry of the finds into the dig
sheet (based on the template Attachment C, DID OE-005-05.01), the dig sheet will be returned to
the processing geophysicist, who will then check the description of the finds against the
interpretation. Any discrepancies will be tracked on the dig sheet into columns, and the
validation team may be asked to reinvestigate those items not signed off on by the geophysicist.
The completed dig sheet will then provide a further QA product.
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2.1.6 Additional Records

Record(s) by this vendor can be accessed via the Internet as Microsoft Word documents at
www.uxotestsites.org. The Blind Grid counterpart to this report is Scoring Record #186.

2.2 YPG SITE INFORMATION

2.2.1 Location

YPG is located adjacent to the Colorado River in the Sonoran Desert. The UXO
Standardized Test Site is located south of Pole Line Road and east of the Countermine Testing
and Training Range. The Open Field range, Calibration Grid, Blind Grid, Mogul area, and
Desert Extreme area comprise the 350- by 500 meter general test site area. The open field site is
the largest of the test sites and measures approximately 200 by 350 meters. To the east of the
open field range are the calibration and blind test grids that measure 30 by 40 meters and
40 by 40 meters, respectively. South of the Open Field is the 135- by 80-meter Mogul area
consisting of a sequence of man-made depressions. The Desert Extreme area is located southeast
of the open field site and has dimensions of 50 by 100 meters. The Desert Extreme area, covered
with desert-type vegetation, is used to test the performance of different sensor platforms in a
more severe desert conditions/environment.

2.2.2 Soil Type

Soil samples were collected at the YPG UXO Standardized Test Site by ERDC to
characterize the shallow subsurface (<3 meters). Both surface grab samples and continuous soil
borings were acquired. The soils were subjected to several laboratory analyses, including
sieve/hydrometer, water content, magnetic susceptibility, dielectric permittivity, X-ray
diffraction, and visual description.

There are two soil complexes present within the site, Riverbend-Carrizo and
Cristobal-Gunsight. The Riverbend-Carrizo complex is comprised of mixed stream alluvium,
whereas the Cristobal-Gunsight complex is derived from fan alluvium. The Cristobal-Gunsight
complex covers the majority of the site. Most of the soil samples were classified as either a
sandy loam or loamy sand, with most samples containing gravel-size particles. All samples had
the measured water content of less than 7 percent, except for two that contained 11-percent
moisture. The majority of soil samples had water content between 1 to 2-percent. Samples
containing more than 3 percent were generally deeper than 1 meter.

An X-ray diffraction analysis on four soil samples indicated a basic mineralogy of quartz,
calcite, mica, feldspar, magnetite, and some clay. The presence of magnetite imparted
a moderate magnetic susceptibility, with volume susceptibilities generally greater than
100 by 10-5 SI.

For more details concerning the soil properties at the YPG test site, go to
www.uxotestsites.org on the web to view the entire soils description report.
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